General comments:
The authors assess emission changes in atmospheric CH4 on orbital and precessional time scales. They use a simple climate model with a very coarse box resolution. This is the first known assessment of model estimates over the last 650'000 years that can broadly reproduce CH4 emission changes in agreement with ice core reconstructions. It is a first simulation that tests simple concepts proposed so far only in paleo data studies. Its simple parametrisation on one hand offers long integrations, but on the C62
other hand also bears the risk of wrong attribution of causes that lead to CH4 emission variations.
Thus for the reader the last section and conclusions seem to be higly speculative. There is little said about the uncertainty in the modelling approach and how robust the given parametrisations are. I therefore strongly suggest that for a publication the analysis includes estimates of these uncertainties and sensitivies to different factors, rather than an interpretation of individual factors to the total CH4 emissions. I would envisage a publication if also the following comments are adressed. p. 58, line 21ff: This section is rather speculative as to my opinion it streches the limit of the interpretation of the model results considerably. I might believe that at the given coarse resolution global CH4 emissions respond reasonably to orbital and precessional forcing. But I wouldn't trust emission estimates for individual grid cells or regions at the presented level, especially since regional estimates are not quantified or constrained well enough with the current approach. On top of that a factorial analysis for regional estimates is even more uncertain given that parametrisations are rather crude.
p. 59, line 6: typo "PIE" should be "PIH" p. 60, line 24-27: Again I think the parametrisations not necessarily describe the real governing processes to make a robust statement about attribution and contribution to CH4 emissions.
p. 61, line 3: It is not astonishing that the 10 • latitudinal resolved grid boxes might average out large changes in soil moisture which greatly reduces variability in wetland extent and non linear amplification of CH4 fluxes, see e.g. Ringeval et al., 2010. p. 61, line 21: In Figure 5 your emissions show a decreasing trend over the last 5000 C64 years whereas measured concentrations are increasing. A recent model study using a gcm and much finer spacial resolution by Singerayer et al. 2011 shows that this trend might be explained by a shift in precipitation. I do not want to devaluate your model approach, but on the other hand one must be very careful with the attribution of causes from simple and coarse resolution models. Can you explain this disagreement?
p. 64, line 24: check Loulergue et al., 2008 it contains a wrong author list.
